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Rate-l)istortion IMic.icncy of Subband  Coding  wifh lnlcgcr  (kdlicicnt  l~iltcm

1 i. 1’011  ala

.lct 1 ‘mpulsim I ,almmlOt  y, (klifwaia las(il ulc

of ‘le.cbaolop,y, l’awdcaa, C’A 9 I 109

W alc ialctcs(cd ill dcvclopiag, c.flicicat imp,c  colnplcssioa  alpm
I i[]lll)s (Il;l( al”L’ Sai(ablC  ~ol  ](W-COllll>]CXi(y ifllj~lClllcll(~ltiOll ill d(Tl)-

Sj):lcc prdlrs.  Sul)bard  cocliap, 01 cqaivalcat  WWCIC[ (I :IIISf(M  IIIS pI  ().

vidc soaw adwa[a~cs  ovm ttadi[ioaal  block (Iaasfoms (W1l’1’, IXYI’
illl[l ~[ ;t’) i l l  ICIIIIS  O f  ldl C-di  SIO[li Oll pc’(’f’or’lllalm>  U[l(tc[ ltlc’ IllCaa-

WIII:IIGCI  I(II CI i(ct  ioa and  accorxiiag,  (O sahjcdivc  visafll  cv[ilaa(ioa.
I; LIIIIICI IIIOIC., IIIL- possibility of c+w)siag  a desired I-c>solalion, itdc-
pCIICICIItly  it) liIL- lil))c w Irqacacy (ioal;iia,  is importaa( 10 plcsct-}’c

IIIC sl)ccilic  Ico[atcs llml aIc  mml Klcvaa[ for sLlbs[aalialiag  scicn[ilic

[i[dilys.

A lowmnplcxi[y vcrsioa  of a JI’l Glikc alg,millla~ based oa (Iw
Itllcp,cl (’ositm  ‘Iidasf’ot  [a (lC’I’),  is JKNV hciag, implcram(d ia sofl-
wdtc oa lIIC (iali]co  spwcctafl,  ‘1’bc mosl  [Itomisiap,  caadidatc  fw ia-

plwillg  (Iw caI  Ical 1[~’l~bascd alp,orilhal  is a sahhad codiap Illcttwl

lII;II  ascs qLladldtal  L’ millol’ filtcts (QMl;) with Iollicc s[luclatc aml

illlc~,cr  Lwcllicicl]ls.  I .a(licc QNlli fil(m arc pmuaitary, pc! f e e l  rc-

Lxll)slnlciiotl  (1’1<) fillc)s, ‘1’his lllo\idcs  a sialplc  mc[l]wl  10 obl;litl  1’1<
Iillc[s will) iakp,cr  cwcflicicats, wi(lmal  the ad for  aay addiliwml
L’()]1$.(lili[][  (O OC s:llisfic(l  for  g,a;[wa[cc-ing  l}le 1’R [11’{ l[JClly.  Sitnilatly,
olibo}lotta;ll V,WWIC1  t r a n s f o r m s  COII h easily implcn}catcd  by  (ic-

siptli[)p a lwI{I-cl I: II IIIcl parauni[aly QMl; baak and  tllcn usia~, a ilcc

SIILICILIIC.  ‘J’llis  mc;IIIs  llIal [IIC WIVCIC1  or[llot~or[[lnli[y  plopct[ics  ma

bc li[ailml c\wI wlicm [hc cocflicicals  am qaaati~c(i  01 sahjcct {0
ccl(aitl CollS(lililllS.

(leaf));, o,
wL. l):l~lc ~lSc(I II)C Cllclp,y  c(m~jmc(i(m  gain ~; = -

(J ]  “,)l/A, ‘Ii ‘)111

II IC2SLIIC  of cllicicllcy of [hc  f i l le r s ,  v .here  ttm 0, alc  tbc  wrinaccs ia

L>;ICt  I c)f llIc’ M sLIt)[MII(is,  :III(i W,C tIa  IrC L’ollsidcrd a Gauss -h4atko\r
stn]luc \viltl ;Ill(ocotlclil(io[l”  Lwcflicicat  p z ().95, IIlitially, w e  haw
coa Ipa(cd (’; :If’(c I rolll)(linp (IIC cocflicicl](s  of [Irl op[inml  QMl; ldl(icc
~ll[CI  [O i!l(C~CIS ill [1 })[CS(’libCd  l’[lllg,C, ]] C[[L’1”  lCSUIIS \\rC[L.  Ob[[lil)d  by

a~il]g sill]ulalcd  da[lcaling Iccbaiqucsto  fiml  opliml ia(cpcr solu(i(ms

I  IOWCVCI,  sillcc Ilip,ll cflicicacy caa bc obtaiad \vitl] Icl[ltivcly  SIKM[
IIIICI & WL’ W(>IL> ;Ibk’10 [)(’!  I()!  l]) [1!]  ChbaUs(ivC  sc[l!L’tl  fo]”{)p[i])]a! fi]t~!s
wi[ll ialc~,c] coc’flici[’ll[s  it)lllcscl {(), :1 1, . , :1 k} 01 }! ’ill]  cocflicict)ls

Icslt  ictd [0 pmvcts of (w) ia (bc scl {O, :1 2‘’ ], i < k.
AIIKIJIF  (IIC rlws(  p(omisil)g  ac\v fil[cfs i!] tCJIJIS  of lwobatd g,ail],

\\’L’  f(lall  (l:

A 6 (ap iiltcl with lat[icc cocflicica[s  (- 4, 1, - 1/4), \vlmc
L : 2 ,  }ta\itt~  (; : 3,69, coaqxlrcd 10 Ilw oplil))a] &l:Ip filtc]

v,,i[}l (;,,,,, : 3 , 7 9 ,  a[ld to all 1~11{ (aw-lallicc) fil[cl foall(l  ia

I 1 1  will) C; = 3.(,(),

AI) 8-Iap fillcl will) M[icc cmfficicl)fs  (1/4, - 4 ,  -  1 ,  1/2)

and h : 2 with G  : 3.81 , conlpnrcd (o (1w optiml X-MI) filtct
\\,illl (;,,,,, : 3,85, dlld 10 aa i l l {  (aomln((icc) fillc[  foal)d ia
I I I V.i[tl  (; : 3 .77 ,  \vbicb a l s o  Ic(]llircs  n widc[ r[ll]pc fol lilt
cocflicica(s  (k :  3).

Six. -l;lp and fLtal)il~[cp,cf cocf’liciclll fillcls will) k : 3 atld g,:iitjs
of 3,69 ;IIId 3,82, lL.:spccli\cly,

lip~llc I sl}[)ws  [Ilc pail] C; acbicwblc will] lat(icc fillcls ha\,in~, cocf-
Iiciclllsitl  IIIC SC( { ( ) ,  :1 21’), i ~ k.

‘1’lIc  cacfg,y  c(~l)]]mc[iw ctilcrioa isjas[ificd by m[dislwlioa lbc-

(IIy dIpur)tc{Ils 12J, flld il ga(lratilccs III;II  IIIC disl(wlio[)  131

‘l’. Ctlm
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(1)

[1,,is lilinimi~cd  ifttm ol)[ia)al Ialcs R, : /( -} ; k)po - “; ‘“”
“ ,/.:Y:o:Y?. ‘ i ‘

O, I, at~, awl fot each subbnad,  wlIcIc  h’ is the owrall ra[c aad y, 21c
the spcc(Ial fla[ncss mcasaIcs  of c:lcl)  sabband 1? I. I lmvcvct, wc IMIVC

[Ilso vcl ificci  lII:I!  liIc Mc-(iislm[ioa saiq[im  a lily of sabb:lad  cmiiap,

[3] willl  Icspccl  to camciiap,  tk smtcc dircclly  i s  l)cp,lip,iblc. for (bc
pIoposc(i  frilc[s, i,c. [hc I-illc-ciis[or[iotl” pcl fw Inaacc aflc[  sabilald
codillp,, cOa IIIu[d by asiag cqaaliw) (1 ), cswjtially  coiticides w i t h

tiI:Il of [lIc orip,iaai  somcc.

(h[nptcssioa Icsli  tmvc  :Ilso bccll pcI [m  IIWI Oa adaal ilaap,cs  willl

p,mxi  Mtc-ciislortioa L’CSLI]IS as colnparc(i  10 J1’li(i, (J(tlcl applicalioas
iacladc the complcssioa  of seismic da[a, whc Ic the valiat)k  tilm-
flcqacllcy lcsolalioa  is of por[icaltlr  irapol[aacc.

WC l,clic\c IIIat ttIC ptolI(Iscd  illLc~,cl  SLIIII1:III(I  Cdil)g,  lllCt]l(d~  l)lo-

vik aII imptovc(i l)crfolJ l);if)cc/cotll]  )lcxi[y”  solaliol)  fol  dccl)-space
pf(Ii~cs,  ‘1’IIc Ilic(afcttic; tl pmpcrly of lallicc fillers itllow.s 10 ad(i  Slaglcs

10 [hc  l~~([icc k) obtoia a l)c([ct  filtct  (IIOt  acccssatily o p t i m a l )  witll-

oat tl;tvitlp,  10 modify plcvio~]s  s[:t~cs, ‘1’his [)[ovidcs  a mctlmd f(ll
:ld[lpliVC  (kC(NICIZlli  Oll Of ttl(? SOLII  LT. ][1 OldCl  10 flll(il Cl (iCCIC:l SC ttlC

complex i ty  o f  sLlbb:iad co{iiag,  mcltmds, MC bnvc (icsigac(i  a baflcl  iag

schcar lh:Il Icquitcs  n lola! bLlflL’1  of ~), x N  soalpks, Whctc 1, is [il(’

aLIaIbCI  of snmplcs ia cocb liac of tim ilnag,c aIKl N is lbc aamhcr of
laps  of II)c fillcI, it)slcnd of slo]il]~,  the wlmlc  illmg,c,
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